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MpoayKkToBUTE CrieuMdUKaLMM ONMUCAHN B HACTOAWMA AOKYMEHT ca 06eKT Ha npomsaAHa 6e3 npeaBapuTeIHO M3BECTABAHE.
CodTyepsbT M JOKYMEHTALMATA Ca C Mb/IHW aBTOPCKM NpaBa npuTexaHue Ha beHes HayKa u mexHosnozua EOO/. Hikaksa
YyacT oT MHOOPMALMATA CbAbPNKALLA Ce B TO3M AOKYMEHT WUAW OT MPOAYKTUTE OMUCAHW B HEro He MoXe aa bbae
MoaMduLMpaHa UaM Bb3NPOM3BEXKAAHA, NOA KaKBATO M Aa € maTepuanHa UM enekTpoHHa dopma, 6e3 U3puyHoTO
NMUCMEHO Cbr/iacue OT NpUTexaTena Ha aBTOPCKUTe Npasa.

Copyright © 2025 ot beHeB HayKa u TexHonorus EOO/Zl. Bcuuku npaBa 3anaseHu.

BENEV®, BOSA™, StudioBOSA™ n CnapKckon™ ca TbProBCKU MAapPKU MW PETUCTPUPAHN TbPFOBCKM MapKu OT

EeHes Hayka u mexHonoz2usa EOO/.

BcuUYKM ApyrM MapKM UAM NPOAYKTOBM HAaUMEHOBAHWA, CMOMEHATW B TO3M AOKYMEHT, Ca TbProBCKM MapKu WU
perucTpupaHm TbProBCKU MapKK OT CbOTBETHUTE UM NpUTENKATENN.

beHes HayKa u TexHonorua EOO/,

Ten: +359 89 923 0345
Yebcant: www.BenevSciTech.com

6yn. ,,Uap CumeoH Bennkun“ 141
Crapa 3aropa 6000,
Bbarapua
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N3non3BaHu 03Ha4YeHUA

Cumson 3HauyeHue
(t)
@ [elicTBue cBbp3aHo ¢ paboTaTta Ha copTyepa
{ [JelicTBune cBbp3aHO c paboTaTta Ha xapayepa
A BENEXKKA: JonbaHuTtenHa VIHq)OpMaLI,VIH
& BHUMAHUE: VlHd)OpMBLI,Mﬂ C BUCOKa CTeneH Ha Ba*XHOCT
A BHUMAHME: MHbopmaLma c U3KIoUNTeIHA CTEMEH Ha BaXKHOCT

BOSA-02; BOSA-04 www.BenevSciTech.com
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be3onacHoOCT

A BENEXKA: Mpean pa mnsnonssate BOSA-02 u BOSA-04 ce 3amno3HaiTe C HACcTOALLOTO
PbKOBOACTBO 33 eKCcnaoaTauua.

A BHUMAHME: Korato npoBexpgate MamepBaHMA WM TectoBe npu paboTew, asuraten v B
3aTBOPEHM NOMELLEHUA KAaTO rapakn unm paboTuaHnum, BUHarn ocurypasaiTe gobpo nposetpeHue!
Hukora He BAuwBaKvTe u3ropenuTte radose oT aBTomobuna! Te cbabpKaT BbINEPOAEH OKCUA,
N3KNIOYUTENIHO TOKCUYeH ra3s 6e3 UBAT MU MUPU3MaA, YMETO BAMLIBAHE MOXe Aa AoBeae A0
6e3cb3HaHWe MU CMbPT!

A BHUMAHMWE: BUCOKOBONTOBM 3anannTenHun Bepurn! 3anainTtesIHUTe BEPUTM B CbBPEMEHHUTE
aBTomobunn, ocobeHo cuctemm DIS — XanocHa uckpa u DI — BobuHa-cBew,, morat aa reHepupat
U3KNOYUTENHO BUCOKO HanpeXKeHne, CnocobHo ga npean3BrKa CbpaeyeH WoK U gopu cmbpT! bbaete
N3BBbHPEAHO BHUMATENHU NpU paboTa c Te3m cuctemum!

A BHUMAHMWE: BuHarn obe3sonacABaliTe aBToMobMia KaTo M3M0/3BaTe pbyHaTa CniMpadka U
6n0KMpaTe 3a4BUNKBAWMUTE KOJena, Npeau NPoBeXAaHEeTO Ha KakBWUTO M Aa buno Tectose,
N3MepBaHWUA UIN PEMEHTHU AeNHOCTK!

A BHMMAHME: Mpu paboTa ¢ ocumnockona mM3nonsBamte eAUHCTBEHO WMHCTPYMEHTU U
OONBAHUTENIHU NpUcnocobneHnsa, oTroBapAWM Ha HeobxogMMUTe CTaHAAPTM 33 KayecTBO WU
6e3onacHocT!

A BHUMAHMWE: He nsnaraiite ocumnockona Ha Bb3AENCTBMA WU BXOAHU HAMNpPeXXeHUa U3BBbH
rPaHULMTE HA MAaKCUMAIHO AONYCTUMMTE, ONUCAHM B AOKYyMeHTauunATal M3nonseante ypeaa camo no

npegHasHavyeHne n cbbatogaBaliTe CTPMKTHO YKa3aHMATa 3a ynoTpeba!

A BHUMAHMWE: Mpu paboTta c ocumnockona, pasnonaramte BCUYKU Kabenu u namepsatenHu
COHAM Aaney oT ABUXKELLM Ce YaCTU U TopeLLM MOBbPXHOCTH!

A BHUMAHMWE: U3non3sainte nnuHm obesonacutenHun cpeacraal

BOSA-02; BOSA-04 www.BenevSciTech.com
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[apaHuuUA

beHes HayKa u mexHonozus EOO/ rapaHTUpa, 4e To3n NPoayKT we pabotn 6e3 gedpektn no
OTHOLLEHME KAaKTO Ha MaTepmainTe U KOMMOHEHTUTE M3MNO/I3BAHM NPU MPOM3BOACTBOTO MY, Taka U MO
OTHOLLEHME Ha UANOCTHaTa My M3paboTKa, 3a CPOK OT 2 (4Be) roanHM OT AaTaTa Ha 3aKynyBaHETO My.
AKO TO3M NPOAYKT NOKaxke AedeKT Mo BpemMe Ha rapaHuMOHHWUA CuM nepuoa, beHes HayKa u
mexHonoz2ua EOO/] noema oTroBOPHOCTTA 3a NONpaBKaTa AW LANOCTHATA 3aMAHA Ha NPOAYKTa.

3a4b/XKeHMe Ha KAMEeHTA e 43 HU yBeAOMW MpU Bb3HMKBAHE Ha AedeKT B pamKkuTe Ha
rapaHUMOHHMA NEPUNOL, KAKTO U rpmKaTta No ONakoBaHeTO U NOeMaHeTo Ha TPaHCNOPTHUTE pa3xoam
00 Hawwma oduc. beHes Hayka u mexHono2ua EOO/ noema TpaHCNOPTHUTE pa3xohm No AOCTABAHETO
Ha PEMOHTMPAHMA AN 3aMEHEH NPOAYKT 06PATHO A0 KNMEHTa.

lapaHumMATa He NoKpuBa AedeKTM U noBpean B CNeacTBue OT HenpaBUAHM ynoTpeba u
CbXpaHeHue Ha NpPoAyKTa. beHes Hayka u mexHonoz2ua EOO/ HAMA 3aabKeHMe MO U3NbJAHEHUE HA
rapaHLunATa B CNeHUTE CayYau:

—To3un npoayKT e 6un pasrnobasaH, mogudULMpPaH UAM NONPABAH OT IMLLA, KOUTO He ca bunu
M3PUYHO YNbAHOMOLWEHU OT beHes Hayka u mexHosnoz2ua EOQO/] 3a TOBa, KAaKTO M B CAy4Yal Ha
yBpeXxaaHe UanM NogMAHA HA FapaHUMOHHUTE CTUKEPW.

—To3un npogyKT e 61N nognaraH Ha Bb34eNCTBMA U3BBH FPAHMLNTE HA A0NYCTUMOCT MOCOYEHM
B LJOKYMEHTAUMATA My UK e Bun ynotpebaBaH B CbYeTaHME C HEU3MNPABHU UM C HEOTIOBapALLM Ha
HeobxoAMMUTE HOPMM 3@ KaYecTBO M 6He30MaCHOCT NPOAYKTU.

—Bb3HMKBaHe Ha popcmarxkopHM 06CTOATENCTBA — NOXKAP, 3eMETPeceHne, HaBoOAHEHWE U Ap.

BOSA-02; BOSA-04 www.BenevSciTech.com
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CbabpKaHue

U3non3saHu o3HavYeHuUA
be3sonacHocTt
FapaHuyma

CnuUcbK Ha purypurte
CnUCBbK Ha Tabauuute

1. Hauano
1.1 OcHoBHM 0cobeHOCTH
1.2 MpunoxeHua

2. BOSA-02 u BOSA-04
2.1 06w BUA Ha YCTPOMCTBOTO
2.2 TexHn4yecku cneundmKaumm
2.3 lanBaHM4YHa nlonauus
2.4 NHcTannpaHe Ha apansepute

3. StudioBOSA
3.1 CnUCTEMHM U3UCKBAHUA
3.2 NHcTanupaHe Ha nporpamaTta
3.3 [naBeH eKpaH
3.4 06w, npernes Ha Bb3MOXKHOCTUTE Ha Nporpamara
3.5 YHuBepcanHu pexnmu Ha paboTa
3.5.1 Ocumnockon
3.5.2 MNMoTtoueH
3.5.3 baBHonpomeHnnB
3.5.4 Myntuuet
3.6 Pexxumu 3a AMArHOCTUKa Ha 3anasiBaHETO
3.6.1 Cnapkckon
3.6.2 KnacnyecKo 3ananBaHe C MeXaHM4YeH ANCTpnbyTop
3.6.3 3ananBsaHe DIS — XanocHa uckpa (Wasted Spark)
3.6.4 3ananBsaHe DI — bobuHa-ceew, (Coil-On-Plug)
3.7 MHoroesunyHocTt
3.8 [pegnoynTaHmnA 3a Nnporpamara

Mpunoxenune A: KnasmwHn kKombMHaumm 3a pabota c StudioBOSA
A36yueH ykasarten

Vii
viii

[REGRY SN
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3.19
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CnncbK Ha purypuTte

BOSA-02 naHenu

BOSA-04 naHenu

BOSA cxema Ha rasniBaHW4YHa n3oniauma
NHcTanupaHe Ha apansepuTe — CTbka 1
NHcTanupaHe Ha apansepuTe — CTbKa 2
NHcTanupaHe Ha apansepuTe — CTbnKa 3
NHcTanupaHe Ha apanBepute — CTbNKa 4
MHcTanupaHe Ha apanBepuTe — CTbnka 5
YcnewHo MHCTanpaHe Ha gpansepute
StudioBOSA rnaBeH ekpaH

KoHTponeH naHen B pexmnm Ocumaockon

MaHen ¢ HCTpPYMeHTHU B pexkum Ocumaockon

720° ¢pazosn mapKepwu B pexxkum Ocumnockon
KoHTponeH naHen B pexum MoTtouyeH

MaHen C UHCTPYMEHTHU B peXkum lNoToyeH
KoHTponeH naHen B pexkmm bagHonpomeHAnB
MaHen ¢ UHCTPYMEHTHU B pexkum baBHonpomeHanB
KoHTponeH naHen B pexum Myntunuet

MNaHen c HCTpyMeHTU B pexkum Myntuuet
lpadunueH naHen B pexxum Myntuuet

TunnyHO cBbp3BaHe B pexknm CnapKckon
KoHTponeH naHen B pexmm CnapKckon

TouKa Ha CMHXPOHM3aUMA B pexxum CnapKcKon
MaHen ¢ HCTpyMeHTU B pexkrum CnapKcKon
TunnyHo cBbp3BaHe B pexnm Aunctpmbytop
KoHTponeH naHen B pexxum OuctpnbyTtop

MaHen c MHCTPYMEHTU B pexnm Anctpmbytop
TunuyHo cBbp3BaHe B pexxkunm DIS — XanocHa nckpa
KoHTponeH naHen B pexmnm DIS — XanocHa nckpa
MaHen c MHCTpymeHTHn B pexkum DIS — XanocHa nckpa
TunuyHo cBbp3BaHe B pexkum DI — BobuHa-csell,
KoHTponeH naHen B pexkum DI — BobuHa-ceely,
MaHen ¢ uHcTpymeHTH B pexkum DI — BobuHa-csel,
dnanoros npo3opew, C npeanovYnTaHmA

O NN NNOOOUL LN
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BOSA-02; BOSA-04

www.BenevSciTech.com



PbKOBOACTBO 3a eKcnaoatauma Pes. 2.5 — 02 maif 2025

viii

11
3.1
3.2
4.1
A.l

Cnncbk Ha TabanuyuTte

OCHOBHM 0cobeHoCTH
TexHnuyeckn cneunduKkaumnm
CTaHAapTU OTHOCHO M30MaumMATa
CUCTEMHU U3UCKBAHMA
KnaBuWwHM KOMBMHaUUK
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1. Hayano

BOSA e cbBpemeHeH UMPPOB OCLMNOCKON 3a M3MEPBAHE HA aHA/IOrOBU BXOAHWU CUTHANMN,
cneumanHo paspaboTeH 33 HyxAUTe Ha aBTomobwuaHaTa AuMarHocTuka. M3nbaHeH e B ABe
moandukauum, Kato asyKaHaneH (BOSA-02) mam yetupukaHaneH (BOSA-04) sapuaHT. CbC cBOS
MOZepeH U KOMNAKTEH AM3aMH, Mb/IHATa ra/BaHWYHA M30/1aLMA U BUCOKa cTeneH Ha 6e3onacHocT,
yaobHua USB uHTepdelic, BrpageHuTe cneuyanHn motopTecTepHU ¢GyHKUMM 3a aHanu3 Ha Bl
3ananuTeNHU BEPUTN, KAKTO M CbC cbBpemeHHna Windows 6a3upaH rpaduueH coptyep, BOSA e
He3aMeHMM MOMOLWHMK B paboTaTta Ha BCUMYKM aBTOMOOWAHWM cepBU3HU cneumanuctn. BOSA e
YHUBEpPCaZeH MHCTPYMEHT M He e NMPUBbBP3aH KbM OnpesefieHa MapKa WM mogen asTomobun.
MpoeKTupaH e € OTIMYHU Bb3MOMKHOCTU 3a TECT Ha BCUYKM BUAOBE 3aManuTeNIHU CUCTEMU U AaTYMLU
N3MN0N3BaHN B CbBPEMEHUTE AaBTOMOOUAU. UHCTPYMEHTBHT MOXe [a ce M3NO0A3Ba U OT BCUYKM
CNeunanmcTn, KoUTo B CBOATA AEMHOCT ce cbabCKBaT C HeOb6Xo4MMOCTa OT BM3yanu3aumsa Ha
eNeKTPUYEeCKU CUTHANN.

1.1 OcHoBHU ocobeHOCTH

OcobeHocTH

[lByKaHaneH nau YeTMpuKaHaieH BapMaHT Ha YCTPOMCTBOTO

70 MS/s makcMmaiHa camnampalla 4YectoTa

HanbsHO raneaHuyHo nsonupaH USB nHtepdelic

3almTa OT KbCO CbegMHEHNEe MeXKAyY OTAe/IHUTE BXo40Be

CraHzapTHM GYHKLMM Ha NnabopaTopeH LMbpPOB OCLLMAOCKON

MbAHU MOTOPTECTEPHU DYHKLUM

M3uan0 xapayepHa CMHXPOHM3aLMA

CneumanusupaH Windows 6asupaH codptyep StudioBOSA

MHOroe3nyHn MHTepEc U LOKYMeHTaL s

KomnaKTHa 1 yaapoycToiiumMBa anyMUHMEBA KyTUA

1.2 MpunoxeHuna

B ABTOMOOWNAHA AMArHOCTUKA
B [InarHoctuka Ha Bl 3ananntenHu sepurn

u M3mepBaHe M aHaNN3 Ha eneKkTpunuyeckn CUrHaaum

BOSA-02; BOSA-04 www.BenevSciTech.com
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2. BOSA-02 n BOSA-04

2.1 06w, BMA, Ha YCTPOMCTBOTO

BOSA-02 lMNpeaeH naHen

BOSA-02 3ageH naHen

1. AHanorosu Bxogose (BNC)
2. USB KoHeKTOop
3. Craryc LED

BOSA-02; BOSA-04 www.BenevSciTech.com
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BOSA-04 lNpepeH naHen

BOSA-04 3aaeH naHen

(USB) ? ®
.%’ S;US

1. AHanoroswu Bxogose (BNC)
2. USB KoHeKTOp
3. Cratyc LED

BOSA-02; BOSA-04 www.BenevSciTech.com
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2.2 TexHn4yecku cneymndukaumnm

Cneunduraumm ‘ BOSA-02 BOSA-04
Bpolii kKaHanm 2 4
BepTuKanHa pesontoumsa 12-bit

YecToTHa neHTa (-3 dB) 1 MHz

06bxBaTu No HanpexeHne

+0.1V;+£0.2V; +0.5V; £1V; £2V; £5V; +10V; £20V

Makc. yectoTta Ha camnaupaHe
(peanHo Bpeme, RTS)

2 MS/s (1 nnn 2 KaHana) 2 MS/s (1 unun 2 kaHana)

1 MS/s (3 unwn 4 kaHana)

Makc. YecToTa Ha camnanpaHe
w
(ekBMBaneHTHO Bpeme, ETS)

72 MS/s (1 unn 2 kaHana) 72 MS/s (1 wnn 2 kaHana)

36 MS/s (3 unu 4 kaHana)

MakKc. NOTOYHA YecToTa Ha
camninpaHe

100 kS/s (1 kaHan)
50 kS/s (2 kaHana)

100 kS/s (1 kaHan)
50 kS/s (2 kaHana)
20 kS/s (3 nnu 4 kaHana)

BpemeBu 0b6xBaTu

lpus+2s

Bpemesu 06xBaTh (perkmm MoToK)

1s+100s

BpemeBu 06xBaTu
(peskmum BaBHONPOMEHNUB)

0.5 min + 100 min

CuHXpoHM3auma (xapayepHa)

AsTo, EanHunuHa®, CeoboaHa; HapacTsally/nagaty, GpoHT

Npetpurep®? 0+ 100 %

OT/I03KeHa cuHXpoHu3auma® 1 ps + 1 min (1 ps cTbnKa)
Bxog, BNC

BxogeH nmnenaHc 1MQ || ~20 pF

CBbp3BaHe Mo BXOs,

AC / DC (codTyepeH KoHTpoA)

MbAHa ranBaHWMYHa n3onauma [Ja

BxoaHa 3awmTa + 350 Vpp, AC/ DC

3awmTa OT KbCO MeXAy BXo4oBeTe [a

MNnatdopma Windows; USB 2.0, 3.0 unun 3.1
StudioBOSA fa

MoTopTectepHu GyHKLUM [a

MN306pasaBaHe Ha LUAUHAPUTE

Mapapn, Pactep, HacnharsaHe, EguHn4HO

E3num

English, Bbarapcku

PaboTeH TemnepaTypeH MHTEpPBan

-20+50°C

OTHOCKTENHA BNIAXKHOCT

10 + 80 % (6e3 KoHAeH3aLMA)

Pasmepwu

110x 70 x 45 mm 110 x 150 x 45 mm

Terno

200 g 425¢g

" ETS ce M3non3Ba camo BbB BpemeBuTe 06xBaT oT 1 us Ao 100 s BKAOUUTENHO.
® HanuuHa e camo B 06xBaTUTE NO Bpeme o1 200 Us 40 2 S BKAKYUTENHO.
®He e MnaemeHTHpaHa B StudioBOSA.

BOSA-02; BOSA-04
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2.3 [anBaHWU4YHa U3onaymsa

BOSA-02 n BOSA-04 ca npegHa3HayeHM Aa paboTaT B MHAYCTPMANHA cpeda C NOBULLEHO
eNeKTPOMarHMTHO 3ambpcaBaHe. OcBeH TOBa, MPWU TeCTBAaHETO Ha BTOPUYHMUTE BEpPUrU Ha
3anansaHeTo npu 6eH3nHosuTe Bl € Bb3MOXHO NPOHUKBAHETO Ha BUCOKOYECTOTHU CMYLLEHUA
npe3 USB mHTepderica KbM KOMMIOTbPA, KOETO MOXe Aa Cb3gage AONbAHUTENHU TPYAHOCTU B
npoueca Ha usmepBsaHe. 3a ga ce usberHat nogobHM npobnemun M 3a ga ce NOBULIKM HUBOTO HA
CUTYPHOCT 3a CneunaancTuTe nNpm TecTBaHeTO Ha BUCOKO HamperKeHwe B 3anaJuTenHuTe BEpUrH,
BbTPeLLUHaTa apxmuTeKkTypa Ha BOSA-02 1 BOSA-04 e pa3paboTeHa C MbAHO ra/iBAaHUYHO pasgensaHe
(KaKTO Ha NMHMKUTE 3a AaHHW, TaKa M Ha 3axpaHBaLLUTe WKNHK) Ha USB nHTepdeiica M KomnoTbpa oT
eflHa CTpaHa M aHa/J0roBUTe BXOAOBE Ha OcCuMAOCKOMa OT Apyra. lNpuHumMnHata cxema Ha
raJiBaHMYHATA N301aLUA € MOKa3aHa No-40y.

Isolation barrier
I

MCU @ §|§|§ @

= 3|§|§ (o]

Ch. B

usB
interface

Ch.C

NN
\7>ij‘>/

Ch.D

BOSA 2aneaHu4Ha u3onayus.

I'Io—p,ony Ca AaaeHWn CTaHOapTUTE, Ha KOUTO OTroBapAT U3NO013BaHUTE NMPU raJiBAaHNYHATA
M30/1aUunA KOMMOHEHTHU.

Germany/Europe International
UL 1577 Component Acceptance DIN EN60747-5-2 IEC 747-5
Notice #5 DIN V VDE V 0884-10 IEC 60950-1: 2001

& BE/NEXKA: KaTo 4O0NbAHMUTENHO HMBO Ha curypHocT, BOSA-02 n BOSA-04 vmar BrpageHa
3aLLUNTa OT KbCO CbeAMHEHME MEXKAY OTAE/HUTE BXOL0BE.

BOSA-02; BOSA-04 www.BenevSciTech.com
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2.4 IHCTanupaHe Ha gpaneepute

3a npaBunHata cu pabota, BOSA-02 n BOSA-04 ce HyXAaAT OT MHCTanupaHe Ha USB
Apavisepun. MoxKeTe ga cBanvTe ApaviBEpPHUA NAKeT OT CeKUMATa 3a TeXHMYecKa MHGopmauma Ha
CTpaHuUaTa Ha npoaykTa: https://benevscitech.com/bg/bosa-automotive-oscilloscopes-bg.html|

CnepBalumAaT npumep MoKasBa npoueaypata No MHCTaNauMA Ha ApaviBepHMA MaKeT Ha
Windows 10. 3a octaHanute Bepcum Ha Windows, npoueaypaTta ciensa nogobHM CTbNKM.

mn Dewice Mana g

| Be aton vew e _ Ctbnka 1. Cebpkete BOSA-02 wnau

i‘_j"mﬁ‘?_ﬂaw BOSA-04 kbm KomniTbpa. KoraTto
A S ionsniin YCTPOMCTBOTO Ce CBbP3Ba 3a MbPBM NbT,
s Windows aBTOMaTM4YHO WHCTanupa Apansep
i A no noapasbupaHe, HO TOBa He € MpPaBUAHUA
e i ApanBep n 3atoBa B Device Manager
@ Manesn YCTPOWMCTBOTO € MapKMPAHO C }KbAT 3HAK.

E? Frabozik sd aplers
| Other devices
i FTI3E Bawic UaHT
B Pors (00 & LFT)
= Pt queues
0 frocezan
B Seftware deicer
W Souni, wises end geme commdens
Ba Sorage controlien
I Syuem devioes

¥ Universad Seninl Bus controlens

72350 Basic LAET Broperiies

| Genes Dtver Detsis Evers Ctbnka 2. B Device Manager
R Fr0eseso T cenekTMpamTe yCTPOMCTBOTO M HaTUCHeTe
SR L AecHua 6yToH Ha muuwkKata. OT nagawoTto
DivrOoe bt avadatle MeHlo u3bepete Properties. B cTpaHuuata
Wi |Opa— Driver KnuKHeTe Bbpxy 6yToHa Update Driver.
Dipial Sgrer: bt chgially sigrad pXy by P '
Dredr Dol i ‘ierw detads shout the instaled diver fles
Ligssater Crdwmr Updste the dnverfor i devoe:

¥t diics Lals altir el ding h drtwir 20

i ki i fres prevoosly ngialad diver

Lol Clepce Uil e chisac from thie yilen hoheancd|

BOSA-02; BOSA-04 www.BenevSciTech.com
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CtbnKa 3. B cnepsawma nposopew,
nsbepete Browse my computer for driver
software.

Ctbnka 4. HatucHete 6yToHa Browse u
nocoyeTe Nankara c gpansepure.

Ctbnka 5. M3yakaiTe uHCcTanaumaTa aa
NPUBBLPLLN.

Cnepn ycnewHoTO MHCTa/lMpaHe Ha
AparBepuTe, YCTPOMCTBOTO ce BMKaa B Device
Manager cekuuata USB controllers, kato USB
Serial Converter.
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3. StudioBOSA

StudioBOSA e cneumanHo pa3paboTeHO npunoxeHue 3a yaobHa u edekTnBHa paboTa ¢
BOSA-02 n BOSA-04. CbC cBOA MOAEPEH U WHTYUTMBEH rpadumyeH uHTepdeinc, aBTOMATUYHO
HacTpoMBal, ce cnpsAMo M3bpaHUA pexMm Ha paboTa, C HAaIMYMETO Ha CheunasIHM MOTOPTECTEPHMU
OYHKLMM U Bb3MOXHOCTU 33 aHa/n3, nporpamarta € HaucTMHa He3aMeHUM MHCTPYMEHT 33 BCEKMU
cneunanuct B obnacta Ha cbBpemeHaTa aBTOMOOWMAHA AMArHocTMKa. MoxeTe aa cBanuTe
NPUNOMKEHMETO OT CEKUMATa 3a TexHM4Yyecka MHPopmauma Ha CTpaHMUaTa Ha MNPOAYKTa:
https://benevscitech.com/bg/bosa-automotive-oscilloscopes-bg.html/

& BE/TEXKA: 3a ycnewHa KomyHuKauua mexkay StudioBOSA m BbHLIWHOTO ycTponcTtso, USB
ApanBepute TpAbBa Aa ca NpeABapuUTeNHO MHCTaAupaHu. 3a nosedye MHPOPMALMS OTHOCHO

npoueAypaTta no MHCTaNaumns Ha ApaiBEPHMA MaAKET BUXKTE B NpeanLLIHaTa CEKUMSA.

& BE/TEXKKA: StudioBOSA cama pa3no3HaBa BMa Ha YCTPOMCTBOTO BK/IHOYEHO KbM KOMMIOTbPA U
aBTOMATMYHO HacTpoiBa paboTHMUTE CM NapameTpu.

3.1 CuctemHn N3nUCKBaHUA

U3ncKkBaHua

OnepaunoHHa cuctema Windows XP*, Vista, 7, 8, 8.1, 10, 11; 32/64-bit
Mpouecop 1 GHz nnu no-sucoka; 32/64-bit

Mamert 1 GB nnun noseve

Jucnnei 1024 x 768 nnun no-go6sp

CB060AHO ANCKOBO NMPOCTPAHCTBO 50 MB nau noseye

USB 2.0, 3.0 uan 3.1; eanH nopt

Adobe Acrobat Reader Bepcua 9.0 nam no-HoBea

* Windows XP ce Hyxgae oT .NET Framework 2.0 nnv no-HoBa Bepcus.

BOSA-02; BOSA-04 www.BenevSciTech.com
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3.2 lHCTanupaHe Ha nporpamara

StudioBOSA e nporpama ¢ U3KJIKUYUTE/THO SIeCHA NOAPBIKKA U HA NPAKTUKa He ce Hy)Kaae oT
cneumanHa nHctanauma. EguHcteeHo Tpabea ga pasonakosate StudioBOSA.zip daina B aupekTopus
Ha KOMMOTbpPa cu no Baw M3bop, npumepHo B C:\Program Files\StudioBOSA v aa cb3gaaere MKOHa
KbM U3NbAHMMUA Paiin Ha Nnporpamarta (baina c paswiMpeHneTo .exe) Ha paboTHUA NIOT UK MEHIOTO
,CTapTt”. UTOBa € BCUYKO.

& BE/TEXXKA: He npomeHAMnTe CTPYKTYpaTa U CbAbpPKAHUETO Ha Pa30MNakoBaHWA Zip apXu1B.

3.3 naBeH eKpaH

[NaBHMAT eKpaH Ha Nporpamara e NoKasaH no-4ony.

| .. - — S - :
i 0—<EKpaH ocu,mnorpama) | | w [ aav || -
i i} L U 1
| Hunpems e 1-1 gt
3 hi B
s fa) F
2 na i ﬁ". i f "' (Tqua Ha CVIHXpOHVI3aLI,MF|> Het R 1] 4k
I ! | ) !
I 1 | N | W c
- A ! i . ! —
' |II II|| ||| II rllf II| ] - | S .
: III '.I | 1 |'I W Harpams s 11 n
- - f |
[ [ | I . |I | 1 | w || v . AL
(e J,IJ - I'. I-| | = L .'I| f '.I 13 /mewﬂ1 : :
| = Il = |'r ,I |' |I |'r 1l e L
e ] b L v ( KoHTponeH naHen> tipom
:-"'.. / 3 ,"I _-"I "\ ,-'I N/ T - || 5 mu -
:] CHEEpoAsELan
LTS i L i ",
& i & | 8" i R —— [+]
| (I‘IaHen © VIHCprMEHTM) | Waunknane: o
20 B A T i 0 1.0 s 20 26
[i — = (ﬂeHTa 33 C'bCTOHHVIETO>
P Crapr | | | @
Z.Hﬁﬂapnuunmimﬂuuam. 0/ oz BENEVY

StudioBOSA 2naseH eKpaH.

& BENEXKKA: CbabpKaHNETO U GYHKLUMOHANIHOCTTA HAa OCHOBHUTE NaHeNN OT M1aBHUA eKpaH Ha
StudioBOSA ce npomMeHSsT B 3aBUCMMOCT OT M36paHuMA pexknum Ha paboTa.
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3.4 06w, npernesn Ha Bb3MOXHOCTUTE Ha NporpamaTa

A BHUMAHWE: Mpu paboTa ¢ ocumaockona M3nos3BamTe eAMHCTBEHO WMHCTPYMEHTU U
AONBAHUTENHM NpucnocobneHna, OTroBapAwM Ha HeobxoauMmMUTe CTAHAAPTM 33 KayecTBO U
6e3onacHocT!

StudioBOSA npeanara BrpageHu pexnumm 3a pabota no cneunduyHM 3a4a4m 3a LeamTe Ha
aBToOMObOWMIHATa AMArHOCTMKA, KaTo No3Bo/sABa 6bP30 M JIECHO HACTPOMBAHE Ha NapameTpuTe 3a
TEKYLLOTO M3mepBaHe. OCHOBHUTE PabOTHU peXUMM ca:

® Ocyunockon — npegnara BCUYKM KacMYecku yHKUMM Ha CTaHAapTeH nabopaTopeH
OCLMNIOCKOM C Bb3MOHOCT 33 Mb/1IEH KOHTPOJ1 HAa CUHXPOHMU3ALMATA.

® [lomoyeH—NOKa3Ba U3MePBaAHUA CUTHA/ KaTO HEMPEKbCHAT BbB BPEMETO NOTOK OT aHHMU.

® LasHOMpPomeHsu8 — npeaHa3Ha4veH 3a MHOro 6aBHM CUrHaNAKW ¢ NnepMoau Ha nsmeHeHume ot 1
MWHYTa 40 Yacose.

® Mynamuyem — No3BONSABA M3MNOA3BAHETO Ha OCLMAOCKOMNA KAaTO MHOrOKaHaneH uuédpos
MYNTULET.

® CriapKckon—ToBa No CbLLECTBO e CNeunanmn3npaH ocLLMaAocKon 3a 6bp3a BU3yasiHa OLEHKa Ha
paboTaTa Ha 3ananuTenHaTa cMcTema Ha aBToMobMAa KaTo LUAno.

® Jlucmpubymop — npepHasHayeH 3a HabaaeHMe Ha 3anaiBAaHETOo B C/1ly4as Ha BTOPMYHA
Bepra c MexaHu4yeH pasnpeaenunten.

® D|S(XanocHa uckpa)—3ananutenHa cucrema c 60bunHa Ha e ceelm.

® D/ (6obuHa-ceew)—3ananntenHa cuctema c 60bmHa Ha BCAKa caell,

StudioBOSA no3sonsBsa:

® l3mepBaHe Ha NPOWU3BOJIHWU CUTHANM NO HanpexeHue. MNpumep — CUrHaNU OT Pas3NINYHUTE
CeH30pu Ha aBTomobuna.

® I3mepBaHe Ha HanperkeHue B AnanasoHa Ao +200 V nam 400 V ypes3 BKAOYBAHE KbM
BXo4oBeTe Ha ocuuaockona Ha 3atmxsaTtenun 10:1 nam 20:1 cboTBeTHO. Mpnmep — HanpexXeHUeTo B
MbpBUYHATA BEpPUra Ha 3anasiBaHeTo.

® l3mepBaHe Ha ToK. [lpmep — TOKa B NbpBUYHATaA BEpMra Ha 3anasiBaHeTo Ypes U3non3BaHe
Ha NOAXOAALLM TOKOBM KNeLwm.

® l3mepBaHe Ha HaNpeXXeHWeTo BbB BTOPUYHATa Bepura Ha 3ana/iBaHeTo Ypes U3nosi3BaHe Ha
KanaunuTMBHU BUCOKOBOJITOBM COHAM c oTHOoweHme 10000:1.

® l3mepBaHe Ha HANAraHeTo B OTAE/HUTE LUAUHAPW.

® lI3mepBaHe Ha BapunauuMuTe B HaNAraHeTo Ha BXOAHWUA Bb34yLWEH MOTOK.

® lI3mepBaHe Ha NyacaumuTe B U3X04MA KOJIEKTOP Ha ABUraTeNA UT. H.

A BEMEXKA: StudioBOSA vma BrpageH Jemo pexum 3a 6bp30 M JIeCHO 3ano3HaBaHe C
Bb3MOXKHOCTUTE Ha Mporpamata. 3a ga akTUBMpaTe TO3M PeXMMm, oT [NaBHOTO MeHK u3bepete
Hacmpoliku - [lemo pexcum.

A BEJTEXKKA: StudioBOSA nma BrpageHa noMolLLHa cucTema, KosiTo No3Bo/aBa 6bp30 1 1eCHO
3an03HaBaHe C Bb3MOXHOCTUTE Ha NporpamaTta v npoueaypuTe 3a paboTa B 3aBUCMMOCT OT TEKYLLUA
pexum. 3a Aa crtapTupate nposopeua C nomowTa, oT [NaBHOTO meHt usbepete llomow —»
StudioBOSA nomouwj, WA KNWKHeTe BbpXy OyTOHa 3a nomoliTa B aHena ¢ MHCTPYMEHTU WU
HaTucHeTe F1.
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3.5 YHuBepcanHu pexxmumu Ha pabora

3.5.1 Ocumnnockon

()
3a ga aKTMBMpaTe TO3U pexum, oT [NaBHOTO meHto u3bepete Pewcumu —» OcyunocKor.
Mpeanara cTaHAAPTHU Bb3MOXHOCTU Ha yHUBEpCcaneH nabopaTtopeH ocLmnaocKon.

A BENNEXKKA: StudioBOSA ce ctapTupa BUHaru B pexkmm Ocumnockon.

()

: OCLANOCKON | B KOHTpONHMA NaHen KNnKHeTe BbpXy OyKBaTa Ha
' A - [ajeH KaHan, 3a aa usbepete Aanum Aa ro akTMBMpaTe Uam
- o = 3aTBopuTe. Korato gafeH KaHan e akTMBeH ce oTBapA
e = LIBETHO MOAe C A0MbHUTENHN KOHTPOAN.
(1)
B B LIBETHOTO NO/E 33 Aa[i€H KaHa/l MOXKe:
- £10V . A
. e [la onpenenuTe BXoAHMA 06XBaT Ha U3MEPBAHETO.
Honpexeime 1.1 o [ e /laonpegenute Buaa Ha U3MepBaHeTo:

C —Hanpexenune 1:1
—HanpexeHue cbc 3aTnxesaten 10:1
—HanpexeHue cbc 3aTnxesaten 20:1

Sreus —Tok+20A (1 mV/10mA)
- _Sms [[| W= —Tok+60A (1 mV/100mA)

DR S —Tok+600A (1 mV/A)

e Y = e [as3apapete AC/DC cBbp3BaHETO MO BXOA,

e [lanHBepTupaTe curHana (coptyepHo).
Jagspocnse: O
(tn)
Mauakaane: O

B cekumaTa Bpeme moske Aa 3aganete Bpemesus
06xBaT 3a TEKYLLOTO U3MEPBaHE.

KoHmponeH naHen 8 pexcum
Ocuyunockon.

(tn)
B cekumata CUHXpOHU3ayUA MOXKETe Aa HaCTPpOUTe NapameTpuUTe Ha TPUTEePHOTO CbbUTKe 3a
TEKYLLLOTO U3MepBaHe. 3a LLeNTa MoXKeTe:
® [laonpenenvTe BUAA Ha CUHXPOHU3aLMATa:

— ABMOMOMUYHA - U3MEPBAHETO Ce WM3BbPLIBA BMHArM, HE3aBUCMMO OT TOBA Aanu e
Bb3HWKHANO TPUrepHO CbbuTMe MAKM He. AKO TaKoBa He HaCTbNuM, NporpamaTa aBTOMATUYHO
NpPeMnHaBa B PeXXMM Ha cBOBOHA CUHXPOHM3ALUMSA M 3aN04YBa U3MEPBAHETO Ha MOMEHTA.

—(C80600Ha - 3MepPBAHETO Ce M3BbPLLBA 6e3 Aa ce YaKa HAaCTbNBAHETO Ha TPUTEPHO CbbuTHe.
MoaxoaALLa e 3a NbpBOHAYa/IEH OrNes Ha Heno3HaT No GopmMa CUrHan ¢ Len a ce onpeaeny TouKata
Ha CUHXPOHM3aLMA.

— EQuHuYHa (Yakaw,a) - 3amepBaHeTo ce U3BbPLUBA e4HOKPATHO CaMo C/1ef, HaCTbMNBaHe Ha
TpurepHo cbbuTHe. MoaxoaAaula e 3a U3yyaBaHe Ha HENEPUOAUYHM, AHOKPATHN CUTHANW (e4UHUYHM
UMMYACU UM NPEXOLHM NPOLLECH).

A BENNEXKKA: EAMHUYHA (YaKalla) CMHXPOHM3ALUMA € HaZiMYHa camMo 3a BpemeBuTe obxBatu oT
200 s 00 2 s BK/IKOUYMTESTHO.

BOSA-02; BOSA-04 www.BenevSciTech.com
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® [lansbepeTe KaHana, MO KOMTO Ce U3BbPLIBA CUHXPOHU3AUMATA.

® [la3agagete BUAA HA GPOHTA Ha CUHXPOHM3AUMSA - NaZall, UM HapacTBaLl,.

e [la 3apganeTte BpemeTo Ha 3aabpaHe (Holdoff) - ToBa e BpemeTo cnen, Bb3HMKBAHETO Ha
TPUrepHoO CbbUTME M 3anoyBaHe Ha TEKYLLOTO M3MepBaHe, Npe3 KOeTo HOBO TPUTepHO CbbuTHe e
3abpaHeHo. EaBa cnep M3TMYaHETO Ha TO3M MHTepBas MPorpamaTta OTHOBO 3aNo4yBa Aa YaKa TPUrepHo
CbbUTME M Aa cTapTMpa NOPEAHOTO CU M3MepBaHe. Ta3n HACTPOMKa e BaXKHa 3a HabaoaeHNeTo Ha
CUTHANU C HAKOJIKO OCHOBHM YECTOTM B CNEKTbpa. TUNUYEH NPUMEP Ca MAKETUTE OT NPaBObIb/HM
UMOPOBU CUTHANMN.

e [la 3agasete BpemeTo Ha M34yakBaHe (Wait-before-free) - ToBa e BpemeTo, 3a KoeTo
nporpamara 4Yaka TpUrepHo cbbuTMe Npu AUMNCBALLO TaKOBa, NPeay U3MEPBAHETO Aa NPEBKIOYN B
peXum Ha cBoboaHa CMHXPOHM3AUMS.

A BEJTEXKA: MoxeTe ga 3atBopute Mamn otBopute KOHTPONHMA MaHen KaTo KAUMKHETe BbpXy
Ma/IKMA TPUBIb/IEH OYTOH B FOPHUA AeCeH bIb/1 HA €KPaHa.
()
3a ga HacTpoUTe HMBOTO HA CMHXPOHWM3ALUMA M BPEMETO Ha npeTpurep (T. €. KakeBa 4acT oT
CUrHanNa ga ce BUXAa Npean MOMeHTa Ha TPUrepHoOTO CbbuTme):
® KnuKkHeTe c neBua OGYTOH Ha MMULLKATa BbpXy TOYKATA Ha CUMHXPOHM3ALMA U 3a4bprKalKku
OyTOHa HaTMCHAT A NpemecTeTe Ha HeobxoaMMmaTa NO3MLNA BbPXY eKpaHa Ha ocuuiorpamara.
® KnuKHeTe c neBma BYTOH Ha MMULLKaTa BbpXy BpemesBaTa oc nog EkpaHa ¢ ocumaorpamu u
3a4bprKalikM OyTOHA HATUCHAT, NpemecTeTe B /IABO MAW B AACHO, 33 Aa 334adeTe BPEMETO Ha
npeTtpurep.

A BENEXKA: MNpeTpurepsT e HaANYeH camo 3a BpemeBuTe 06x8atv o1 200 us go 2 s.
(tn)
3a ga oTmecTuTe ocuMaorpamaTa Ha AafeH KaHan Harope uam Hagony No eKpaHa, KAMKHeTe ¢
nesusa BYTOH Ha MMULIKATA BbPXY BEPTMKaANHATA OC Ha A3aZAEHMA KAHA/N M KaTo AbpxuTe 6yTOHA
HaTUCHAT, NnpemecTeTe rpaduKaTa Harope Ui Hagony.

» Crapr 4 ias-f ¢ 200 (8 | O

laHen ¢ uHcmpymeHmu 8 pexcum Ocyusn0CcKon.
(tn))
Ot MaHena c UHCTPYMEHTU MOXKe:
e /[lacrapTupaTe Uan CnpeTe TeKYLLOTO M3MepBaHe KaTo KAnKHeTe Bbpxy Ctapt/Cron 6yToHa.
e [lanpocneaute nocneanute 100 ekpaHa OT U3MepBaHETo.
e [aaktusupate 720° pa3oBu MapKepu.
e [la3anuuwnTe n3obparkeHune Ha LiesinA eKpaH Ha nporpamara B rpaduyeH popmar.
® [lacTtaptupaTe nomouwHuA ¢halin 3a nporpamaTa.

A BENTEXXKA: MoxkeTe aa 3anuiueTe nsobpaxeHue Ha eKpaHa Ha nporpamaTa U3non3Baiiku oT
lnaBHoTO meHto Palin - 3anuc ekpaH... nam CTRL+G. MorkeTe ga ctapTupaTte nomouwHua dpamnn ot
meHtoTo lTomow = StudioBOSA nomouw, nanyupes knasmwa F1.

A BEJTEXXKA: CTaTycbT M NPOABL/IKUTENHOCTTA Ha TEKYWOTO M3MepBaHe ca OoTbenAs3aHu B
JleHTaTa 3a cbCcTOAHMETO.

BOSA-02; BOSA-04 www.BenevSciTech.com



Pes. 2.5 — 02 maii 2025 13

PbKOBOACTBO 3a eKcnaoatauma

f f | ¥ T | i
(]
360" 40" T30
101 120 0 160

20

lpagpuueH ekpaH 8 pexcum Ocyunaockon. [ToKaszaHu ca moykama Ha
CUHXpOHU3ayusa u 720° ¢hazosu MmapKepu.
720° $pa3oBM MapKepu ca cneumanHo pa3paboteHun 3a onpegensHe Ha ¢pa3oBMTe NO3ULMK HA
npouecu CBbp3aHU C BbPTEHETO Ha KONAHOBMA Bal.
()
3a gausnonssaTe 720° $pa3oBM MapKepu:
® KnukHeTe Bbpxy 6yTOHa 720° B [NaHena ¢ MHCTPYMEHTM UM HaTUCHeTe F2, 3a ga aKTuBMUpaTe

MapKepuTe
® K/MKHeTe C MULLIKATa U NpemecTeTe IABaTa UK AACHATa CTPEJIKa, 33 Aa onpeaesvTe TOUKUTe

cvoTBeTcTBaLLm Ha 0° n 720° oT ocunnorpamara.
® KNMKHeTe C MULIKaTa M MpemecteTe MapKepHUA MHAMKATOp, 3a Aa onpegenute ¢asosaTta

no3unuMA Ha AaZeHa TOUYKa OT ocLumuIorpamara.

www.BenevSciTech.com

BOSA-02; BOSA-04



PbKOBOACTBO 3a eKcnaoatauma Pes. 2.5 — 02 maii 2025 14

3.5.2NoToueH
(tn)
3a i@ akTMBMpPATE TO3M PEXMM, OT [NaBHOTO MeHto nsbepete Pexcumu = lMomoyeH. Noka3sa
TEKYLUUTE M3MEPBAHUA KATO HEMPEeKbCHAT NOTOK Ha eKpaHa Ha ocuwunaockona. lMoaxoaAaw, e 3a
M3N0/13BaHe NPU CUITHaAn cnepnogm ot 1ls o 1 min.

(tn)
B KOHTpONHMA naHen KAMKHeTe BbpXy bykBaTa Ha
AaZleH KaHan, 3a ga nsbepete Aanu ga ro aktmsmpare uam
3aTBopuTe. KoraTo gafeH KaHan e akTMBEH ce OTBapA
LBETHO MoJie C AONBAHUTENTHN KOHTPOMN.
(tn)
B B uBeTHOTO NoO/e 3a AaAeH KaHaN MOXKe:
w || s10V || & | |AC e [la onpeaenute BXoAHMA 06XBaT Ha U3MepPBaHEeTO.
Hanpexetmne 1:1 e| | e [laonpeaenvte BMAa Ha U3MmepBaHeTo:
c —HanpexeHune 1:1
—HanpexeHue cbec 3aTnuxsaten 10:1
—HanpexeHue cbec 3aTnuxsaten 20:1
Bpeme —Tok+20A (1 mV/10mA)
- || 25 || » —Tok+60A (1 mV /100 mA)
—Tok+600A (1 mV/A)
e [la3apanete AC/DC cBbp3BaHETO MO BXOA,
e [lanHBepTupaTe curHana (coptyepHo).
(tn)

NOTOYEH r

Hanpexenwe 1:1 - TL

B ceKumaTa Bpeme moxKe Aa 3aganerte BpemeBua
06XxBaT 3a TEKYLLOTO MU3MEPBAHE.
KoHmponeH naHen 8 pexcum
lomoyeH.

Crapt - %
- Crap =,

B «|s|¢ ® 0

lNaHen c uHcmpymeHmu 8 pexcum lomoyeH.

(tn)
Ot MaHena c UHCTPYMEHTU MOXKe:
e [lacTapTupaTe MU cnpeTe TEKYLLOTO M3MepBaHe KaTo KAnKHeTe Bbpxy CTapT/CTton 6yTOHa.
e [la n3bepete Aanu OTAENHUTE EKPAHU OT U3MEPBAHETO Aa Ce MOKA3BaT NOOTAENHO EAUH CNes,
APYT NN ABUKEMKM Ce B HENPEKBbCHAT MOTOK NO eKpaHa Ha OCLMA0CKoNa.
® [lanpocneaute nocnegHmte 100 eKpaHa oT U3mepBaHeToO.
® [la3anuwunTe M306pakeHNe Ha LeNMA eKpaH Ha NporpamaTa B rpadpuyeH popmar.
e [lactapTuparte nomowHuA Gpaiini 3a nporpamara.

A BEJTEXXKA: CTaTycbT M NPOABL/IKUTENHOCTTA Ha TEKYWOTO M3MepBaHe ca oTbenAsaHu B
JleHTaTa 3a CbCTOAHUETO.
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3.5.3 baBHOnpomeHAnB
(tn)
3a @ aKTMBMpaATe TO3M peXnMm, oT [NMaBHOTO MeHIo u3bepete Pexxumu - basHonpomeHaus.
MNoaxoaAaw, e 3a 13mepBaHe Ha 6aBHO NPOMEHSALLM Ce BbB BPEMETO CUrHaAM C Nepurog oT 1 min goyvacum
noseue.
()
B KoHTpOHMs naHen KAnKHeTe Bbpxy byKBaTa Ha

BAERHONIPOMEHITHE »
= AafZleH KaHan, 3a aa nsbepete Aanu Aa ro akTmempare uam

A = v | - 3aTBOopuTe. Korato gageH KaHan e aKTMBeH ce oTBapA
' LBETHO NoJsie C 40MbJHUTE/IHU KOHTPOMN.
Hanpexene 1:1 - I
()
B B uBETHOTO Nose 3a AaAeH KaHaN MOXKe:
w || ssv || A AC e [la onpenenute BXxogHuA 06xBaT Ha U3MepBaHETO.
Hanpexetme 1-1 i e [la onpeaenunte BUAa Ha UsMepBaHeTo:
—Hanpexenune 1:1
c —HanpexeHue cbc 3aTnxsaten 10:1
: —HanpexeHue cbec 3aTnxsaten 20:1
Bpese —Tok+20A (1 mV/10mA)
] 120 5 - —TOKiGOA(l mV/100mA)

—Tok+*600A (1 mV/A)
e [la3apapete AC/DC cBbp3BaHETO MO BXOA,
e [la HBepTMpaTe curHana (copTtyepHo).
()
B cekumata Bpeme moxe Aa 3agafete BpemeBuma
06XxBaT 3a TEKYLLOTO M3MepBaHe.

KonmponeH naHen 8 pexcum
EasHonpomeHnus.

- Crapr W 0

laHen c UHCMpymeHmu 8 pexcum
basHonpomeHnus.

()
OTlMaHena c UHCTPYMEHTU MOKe:
e [lactapTupare Ui cnpeTte TeKYLWOTO U3MepBaHe KaTo KNMKHeTe Bbpxy CTapT/CTon 6yToHa.
e [la3anuwuTe n3o6pakeHne Ha Lenma ekpaH Ha nporpamaTa B rpadpuyeH popmar.
® [lactapTupaTte nomowHuA paiin 3a nporpamara.

& BEMEXKKA: CTaTycbT M NPOABL/IKUTE/IHOCTTA Ha TEKYLLOTO M3MepBaHe ca oTbendAsaHu B
JNleHTaTa 3a CbCTOAHUETO.
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3.5.4 Myntuuet
(tn)
3a [ga aKTMBMpaTe TO3U peum, oT [N1aBHOTO MeH usbepete Pexcumu —> Myamuuyem.
PeXXMMbT MOKas3Ba TEKyLMUTe CTOMHOCTU OT M3MepPBaHETO B AWUCKpeTeH uuobpos Bug. MNo3sonasa
OCLlMNOCKONA Aia Ce M3M0A3Ba KaTO MHOTOKaHaneH ULM$ppoB MynTULLET.
()
B KOHTpONHMA NaHen KNnKHeTe Bbpxy OyKBaTa Ha
OafeH KaHan, 3a Aa nsbepete Aanu Aa ro akTmsmpaTe uam
A Ly | 3aTBopuTe. Korato AafeH KaHan € akTUBeH ce oTeapA
LBETHO NnoJie C 4ONbAHUTENIHN KOHTPOIU.

()]

MY NMTHLET L

Hanpaxekne 1:1 v

B < B LuBeTHOTO No/ie 3a AafieH KaHaN MOXKe:
wIETE ® [la onpeaenute BXoAHWA 06xBaT Ha U3MepBaHeTo.
Hanpexeuue 1-1 e [laonpeaenute BUAA Ha USMePBaHETO:

—Hanpexenune 1:1

c —HanpexeHue cbec 3aTnxsaten 10:1
—HanpexeHue cbec 3aTnxsaten 20:1
Bpeme —Tok+20A (1 mV/10mA)
- | ws | = —Tok+60A (1 mV /100 mA)
- —Tok +600A (1 mV /A)

()

B cekumata Bpeme moxe Aa 3apafete BpemeBun
06xBaT 3a TEKyWOTO M3MepBaHe. YecToTaTa Ha
onpecHABaHe Ha uMdpPoBMA AMUCNIEN U NOTOKA OT AAHHM
ce NpOMeHA B 3aBMCMMOCT OT BpemeBua obxsar.

KonmponeH naxen 8 pexcum
Myamuyem.

W Crapr C )

llaHen ¢ UHCMpymeHmMuU 8 pexcum
Mynmuyem.

()
OTMaHena c UHCTPYMEHTU MOKe:
e [lactapTupare Ui cnpeTte TeKYLOTO U3MepBaHe KaTo KNMKHeTe Bbpxy CTapT/CTon 6yToHa.
e [la3anuwuTe n3o6pakeHne Ha Lenma ekpaH Ha nporpamaTa B rpadpuyeH popmar.
® [lactapTupaTte nomowHuA paiin 3a nporpamara.

& BEMEXKKA: CTaTycbT M NPOABL/IKUTE/IHOCTTA Ha TEKYLLOTO M3MepBaHe ca oTbendAsaHu B
JNleHTaTa 3a CbCTOAHUETO.
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icod UcdS

E A 7_?""1". = CATES T

T e ..,.MULUHMIMLJL

ll_l

G =zIDW: 108 e =MW, 10

lpaghuyeH naHen e pexcum Myamuuyem.

()
MokeTe fa NPoOMeHATE BUCOYMHATA Ha rpadUUHATA CEKLMA B ANCNNEA 33 AaZEH KaHan KaTo
K/IMKHETE U MECTUTE HAarope AN HagoNy MapKepa B rOPHUA AeCeH bbb/l Ha rpaduKaTa.
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3.6 Pexxumm 3a AMarHOCTMKa Ha 3aNaIBAaHETO

3.6.1 Cnapkckon
()
3a ga akTUBMpaATE TO3U PeXMm, oT [NaBHOTO MeHIo nsbepetre AsmomobunHu = CriapKcKor.
MpeactaBnsBa yHMBEpPCaNeH OCUMAOCKON 3a HabnoaeHWe Ha NepUOANYHWU CUTHANM CbAbPrKALLU
BMCOKOYECTOTHU MMMYACKU (MrAKn) B CneKkTbpa cu. TUNWYEH NPUMEpP ca KapTUHUTE OT MbPBUYHA U
BTOPMYHA BEPUTU NPM 3anasiBaHeTo Ha 6eH3uHoBM [1Bl, CUrHaINTE OT UHMKEKTOPUTE U T. H.

A BE/TEXKKA: To3un pexum He e noaxoasall 3a HabntogeHue Ha 1abopaTopHU CUTHANU KaTo
CMHYCcOMAA, NPaBObIbJiEH UAN TPUBIBAEH CUTHAN M Ap. 33 U3MepBaHe Ha TaKMBa CUTHANU
nsnonssamnTe pexxum Ocumaockon (BUK cekuma 3.5.1).

A BHUMAHMWE: BTopuyHa Bepura ¢ BMCOKO HanpexeHue! 3agbkutenHo ga ce M3nonssaT
KanauuTMBHMU BUCOKOBONTOBM COHAM! M3non3BaHeTo Ha CTaHAAPTHUTE COHAM WM Kabenu Lwe
NPUYMHU CepMO3Ha NoBpeaa Ha ocumnockonal

%\CMCTeMaCMexaHM‘-Ier,VICTpVI6yTOp:

CBbpXKeTe BUCOKOBONTOBATA KanauuTMBHA COHAA KbM 06LWmMA Kaben mexay 3ananutenHarta
606uHa n auctpubyTtopa (Bb3MOMKHO MNo-61M30 A0 606WHaTa) U A BKAOYETE KbM KaHan A Ha
OCLM/IOCKONa. 3a3eMUTENIHMA NMPOBOAHMK CBbPXKETE KbM MacaTa Ha WAcUTO Ha aBToMobuna.
CTapTupaiiTe ABuratens n octaBete Aa paboTu Ha NpaseH xoa,

f Cuctema DIS—Wasted Spark nnm DI—Coil-On-Plug:

CBbprKeTe BUCOKOBONTOBUTE KanaLMTUBHM COHAM KbM Kabenute Ha BTOpUYHATA BEPUra Ha
3ananBaHeTo (Bb3MOXKHO MO-6/M30 A0 CBELWMTE) U M BKAOYETE KbM BXOAHUTE KaHaAM Ha
ocumnockona. 3a3eMUTENIHUTE NPOBOAHULM CBbPXKETe KbM obWa TOYKa OT MacaTa Ha
aBToMOb6UAHOTO WacK. CTapTupaiTe ABUraTeNA M ocTaBeTe A3 PaboTn Ha Npas3eH XoA.

A BEJTEXKA: To3n pexum npeagnonara u3nosissaHe Ha CTaHOAPTHU BUCOKOBOATOBMU
KanauntmeHu coHan 10000:1.

1. KanauutmseHa coHaa
2. Naket DI 6061HM

3. 3anannTenHa ceely,
4. BOSA-02

MpumepHo cevbp3saHe Ha BOSA-02 3a HabarwoOeHUe HA 3aran8aHEMO 8 PeH UM
Cnapkckon npu cucmemu DI — bobuHa-ceew, (Ha cxemama e MOKA3GHO
u3nos38aHemo Ha yovaxcumerseH kabea mexdy ceewyma u 6obuHama).
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()]

CHAF'FFW g B KOHTpOJlHMFI naHen KAnKHeTe BbpXy 6yKBaTa Ha
A AadeH KaHan, 3a Aa M36epeTe Aann aa ro aktuBmuparte nam
W | +50V || - A 3aTBopuTe. KoraTo AadeH KaHa/ € aKTUBEH Ceé O0TBapA
Honpexenwse 101 JL LUBETHO No/Ne C A0ONBb/HUTENTHU KOHTPON.
B (tn)
v [ =20V | AD B LLBETHOTO NOJ1e 3a AaAdeH KaHa/1 MOXe:
—— - [ ] Ll,a onpeaennte BXxogHuA obxBaTHa M3MepPBAHETO.
Hanpexexwe 1:1 . I

e [laonpenenvte BAa Ha UsmepBaHeTo:

C —HanpexeHnune1:1
3 —HanpexeHue cbec 3aTnxsaten 10:1
—HanpexeHue cbec 3aTnxsaten 20:1
Bpeme P

—Tok+20A (1 mV/10mA)

- 10 ms -
T— —Tok+60A (1 mV /100 mA)
CHHXPOMMIELMAR —Tok+600A (1mV/A)
a0 v [P [ —HanpeseHune 10000:1 (kanaw,.)
A [ [ e [la3apanete AC/DCcBbp3BaHETO MO BXOA,
RO o e [lanHeepTupaTe curHana (coptyepHo).
WaunxpaHe: L8 ‘p)

B cekumaTa Bpeme moske Aa 3aganerte Bpemesus
06XBaT 3a TEKYLLOTO N3MEpPBaHe.

KonmponeH naren e pexcum
CriapKckon.

(tn)

B cekumaTa CUHXPOHU3AUUA MOXKeTe 4@ HAacTpouTe NapaMeTpuTe Ha TPUrepHOTO CbbuTKe 3a

TEKYLLLOTO M3MepBaHe. 3a LLenTa moxKeTe:
® [la onpenenunte BUAA Ha CUHXPOHM3aUMATA:

— AsBmomamu4Ha - U3MEpPBAHETO Ce WM3BbPLUBA BMHArM, HE3aBMCMMO OT TOBa Aa/n €
Bb3HMKHANO TPUrepHo CcbbuTMe unm He. AKO TaKOBa He HaCTbMW, Mporpamata aBTOMATUYHO
npemmHaBa B PEXMM Ha CBOOOAHA CUHXPOHM3ALMA M 3aN04Ba MU3MEPBAHETO HAa MOMEHTa.

—(C80600Ha - 3MepPBAHETO Ce M3BbPLLBA 6€3 fa ce YaKa HAaCTbNBAHETO Ha TPUTEePHO CbbuTHe.
MoaxoaAawa e 3a NbpBOHAYaeH orfies Ha Herno3HaT No ¢opMa CUrHAA C Len Aa ce onpeaeny TouKaTta
Ha CUHXPOHMU3aLMA.

— EOuHUYHa (YaKawa) - U3AMepBaAHETO Ce M3BbPLUBA €AHOKPATHO CaMo C/ie HacTbMNBaHE Ha
TpUrepHo cbbuTtmre. Noaxoanalla e 3a U3yvyaBaHe Ha HEMEepPUOANYHU, eAHOKPATHU CUTHANN (e 4UHUYHN
UMMYACU UM NPEXOAHM NpoLech).

® [lansbepeTe KaHana, No KOMTO Ce N3BBbPLUBA CUHXPOHM3ALUMATA.

® [la 3agjazeTe BUAa Ha GpOHTA Ha CUHXPOHM3aLMA - Nagall, WM HapacTBall, He3aBMCMMO 3a
BCEKM KaHa.

® [la3aganerte BpeMeTo Ha 3aabprkaHe (Holdoff, Bux cekumn 3.5.1).

® [la3aganerte BpeMeTo Ha nsdvakBaHe (Wait-before-free, Buk cekyma 3.5.1).

A BEJIEXXKA: MoxeTe ga 3atBopute Uam otsopute KOHTPONIHMA NMaHeN KaTo KJMKHeTe BbpXy
MaNKNA TpUbIbeH BYTOH B rOPHUA AeCeH bIb/l Ha eKpaHa.
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()

B EkpaHa c ocyusnozpamu moxKeTe ga onpeaennTe HUBOTO Ha CUHXPOHM3aLUMA U CTOMHOCTTA Ha
npeTpurepa 3a M3bpaHuma KaHaa Ha CUHXPOHM3aLUMA (raBHa TOYKA HA CUHXPOHU3aLLMA) U HE3aBUCMMO,
HMBOTO 33 BCEKM OT OCTAHa/IUTEe KaHanU. HacTpoliBankM HMBaTa U GPOHTA Ha CUHXPOHU3ALMA MO TO3U
HauYMH MPU BCEKM KaHan, nogobpasa HabnoAeHMETO B AbArnte BpemesBu ob6xBaTh (OT cTOTUUM
MWANCEKYHAMN) Ha CUTHANU CbAbPKALLM BUCOKOYECTOTHU MMMNY/ICU B CNEKTbPA CU. TUNMYEH NpUMep e
CUTHANBT OT NPOBUBHOTO HaNpPeXeHne B KAPTUHUTE Ha 3aMNaiBaHETo.

100

(FnaBHa TOYKaA Ha CVIHXpOHVIB&LI,VIﬂ>

b LI

\
| | [ —
- - s S e (Mapkepm Ha CVIHXpOHVI3aLI,VIﬂ> e |

lnaBHa TOYKa Ha CUHXPOHU3aUNA U MapPKEPHU 3a BCEKU KaHa.

(tn)

KNMKHeTe BbpXy rMaBHUA MAapPKep U ro ABUKeTe CBOHOOAHO No eKpaHa, 3a A4a 3a434eTe HUBOTO
Ha CMHXPOHM3aLMA M CTOMHOCTTA Ha npeTpurep. Unum KAnkKHeTe ¢ neBma BYTOH Ha MULLKATA BbPXY
BpemeBaTa oc nog EKpaHa c ocunaorpamm v 3agbpKaiikm 6yToHa HaTUCHAT, NpemecTeTe B /IABO UK B
[AACHO, 33 @ 3a4aZieTe BPpeMETO Ha npeTpurep.

(tn2)

KNMKHEeTe BbpXy HAKOWM OT MapKepuTe B AACHATA YacT Ha eKpaHa U ro ABUMKeTe Harope unm
HafoNy, 3a 4@ HACTpPOUTEe HEe3aBUCMMO HMBOTO Ha CMHXPOHM3aLMA 33 AafeHuA KaHan. ObbpHeTte
BHUMaHWe, Ye Npu ABUKEHUETO CU NO TO3M HAYUH, MAPKEPBT CE ,,pasKayva’ u BUALT My Ce NPOMEHSA OT
NABTHO OLBETEH B KOHTYPEH.

A BE/TEXKA: KnukHeTe ABa NbTW BbPXY MaBHMA MapKep Ha CUHXPOHM3aLMA, 3a Aa cbbepeTe
BCUYKN MApKepu 3ae4HO Ha e4HO HMBO. B TO3M cnyyai, HUBOTO HA CMHXPOHU3ALUMA ce onpeaens ot
NO3MNLMATA HA INAaBHMA MapKep.

A BENEXKA: LiBeTbT 1 ByKBaTa Ha MapKepuTe 3a CUHXPOHU3aLMA Ce NPOMEHAT B CbOTBETCTBUE C
n3bopa Ha KaHa/1 Ha CUHXPOHMU3aLMA.
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(tn)
3a fla OTMeCTUTEe ocumMIorpamaTta Ha AaZeH KaHa/l Harope Uav Hagony No eKpaHa, KMKHeTe ¢
neBuA BYTOH Ha MWLLKATa BbPXy BEPTUKA/NHATA OC Ha AafeHWs KaHan U KaTo AbpxuTe byToHa
HaTUCHaT, NnpemecTeTe rpaduKaTa Harope UAn Hagony.

P Crapr o '39! Ll M 7

MaHen ¢ uHcmpymeHmu 8 pexcum CriapKcKor.

(tn)
{’7 Ot MaHena c UHCTPYMEHTU MOKe:
e [lacTapTupaTte UAu cnpeTe TEKYLWOTO M3MepBaHe KaTo KAnKHeTe Bbpxy CTapT/Cton 6yToHa.
e [lanpocneaute nocnegHute 100 eKpaHa OT U3mepBaHeTo.
e [aaktusupate 720° pa3oBu MapKepu.
® [la3anuwmnte n3obparkeHune Ha Lenns ekpaH Ha nporpamarta B rpapuyeH ¢popmar.
® [lactapTupaTte nomowHuA paiin 3a nporpamara.

A BENEMKA: 3a noBeye MHPopmMaLMA OTHOCHO M3M0N3BaHETO Ha 720° $pa30BM MapKEPU BUKTE B
cekumna3d.5.1.

& BENEXKKA: CTaTycbT M NPOAB/KUTENHOCTTA Ha TEKYLWOTO M3MepBaHe ca OoTHenAsaHu B
JleHTaTa 3a cbcTOAHMETO.
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3.6.2 KnacmnuyecKko 3anasiBaHe c MexaHMYeH AucTpubyTop
(tn)
3a pga akTMBMpaTe TO3U pexum, oT TnaBHOTO MeHt u3bepete AemomobunHu —»
Aucmpubymop. U3mepBa KapTUHaTa OT 3amna/siBaHETO BbB BTOpPMYHATa Bepura Ha CUCTEMM C
MexaHuYeH anctpmbyTop.

& BHUMAHMWE: BTopuuyHa Bepura ¢ BMCOKO HanpexeHue! 3agb/KuUTeNHO Oa ce M3non3saT
KanauuTMBHM BMCOKOBONTOBM COHAM! M3non3eaHeTo Ha CTaHAApTHWUTE COHAWM MAM Kabenw e
NPUYMHU CepMO3Ha NoBpeaa Ha ocumnockonal

f CBbprKeTe BUCOKOBONTOBATA KanaunTMBHa COHAA KbM 0b6lWmMA Kaben mexay 3ananutenHarta
606uHa n guctpubyTtopa (61n30 Ao 6obuHaTa) M A BKAKOYETE KbM KaHa/l A Ha ocuMaoCKona.
3azeMUTENHUA MPOBOAHMK CBbPXKETE KbM MacaTa Ha LAcUMTO Ha aBTOMOb6MA. 3a KOPEKTHO
n3mepBaHe Ha 060POTUTE Ha ABUraTENSA, KAKTO U 338 CUHXPOHM3ALMA NO MbPBM LMANHAOBP, CBbPKETE
KbM BMCOKOBONTOBMA Kaben Ha NMbpBu UMAMHABLP (61130 A0 cBeliTa) MHAYKTUBHA M3MepBaTe/Ha
COHAaA M A BKAKOYETE KbM KaHan B Ha ocuunockona. CTapTupaiite asuratens u octaBeTe Aa paboTu Ha
npaseH xoa.

A BEJTEXXKA: To3u pexum npegnonara n3non3saHe Ha CTaHOAPTHU BMCOKOBOATOBMU
KanauutmeHu coHamn 10000:1.

A BE/TEXKKA: BmecTo MHAYKTMBHA COHAA, 3a M3MepBaHe 060pOTUTE Ha ABUraTeNa MOXKe Aa
M3N0/13BaTe CTaHA4APTHa BUCOKOBOAITOBA KanaumTtneHa coHga 10000:1.

& BE/EMXKA: To3u pexkum e npefHasHayeH 3a n3mepsaHe Ha 4-pu UMANHAPOB ABUraTen cbe
CTaHAapTeH pen Ha 3anansaHeto 1-3-4-2. [pun n3nonssaHeTo My nNpu Asuraten C Apyr peg Ha
3ananBaHe UK ¢ pasnnyeH 6pon UUAMHAPW, CbOTBETCTBMETO MEKAY KapTMHATa OT 3anasBaHeTo 33
AafeH UMIMHABP M HOMEpa My Ha eKpaHa we 6bae HapyweHo. B cnyyas Ha pasnuyeH 6pon
LMANHAPW B ABUTraTe 1A, HEKOPEKTHa e 6bae 1 NoKa3BaHaTa CTOMHOCT 3a obopoTuTe.

© 2

|
©»
v
||

@
wlf|
mlf|

1. KanauyutmeHa coHaa
2. 3ananutenHa 606uHa
3. OucTtpubyTtop

4. NHAYKTUBHA COHAQ
5. 3ananutenHu ceewwm
6. BOSA-02
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NHCTPUBEYTOP Y
A
l Honpexesws 10000:1 (komay.}] 1L |
Ofxsar
- =20 kv e
Bpame
-l 10 ms =

Cranzponmasuymn

AmTD A S |Z| L

KoHmponeH naHesn e pexcum
JAucmpubymop.

(tn)

B uBeTHOTO None 3a KaHan A B KOHTpOAHWUA NaHen

MOKe la UHBepTUpaTe curHana (codptyepHo).
(tn)

B cekumnaTta Ob6xeam moxe Aa 3agaaeTe BXOAHWUSA
06xBaT Ha M3MePBAHETO eAHOBPEMEHHO 33 BCUYKMU
KaHanu.

(tn)

B cekuuaTta Bpeme moxe fa 3agageTte BpemeBus

06xBaT 3a TEKYLLOTO MU3MEPBAHE.
()

B cekumaTta CuHXpoHU3ayUA MOXe Aa 3ajaaerte

$pPOHTa Ha CUHXPOHU3aLUMA —Nadall, UM HAaPaCTBaLL,.

A BE/TEXKKA: B TO3U peXuMm CUHXPOHU3aLUATA €
BMHArM aBToMmaTM4yHa M cCaMo Mo KaHan A.

P capr | |

4 i2E~| ¢ B e 268 | rpm

MaHesn c uHcmpymeHmu 8 pexcum Jucmpubymop.

(tn)

{7_77 OTMNaHena C UHCTPYMEHTU MOXKe:

[a cTapTupaTte Unu cnpeTe TEKYLLOTO M3MepBaHe KaTo KAnKHeTe Bbpxy CTapT/CTton 6yTOHa.
[awnsbepeTte HauMHa Ha M306pa3ABaHe HAa KAPTUHATA OT 3aMNa/IBAHETO:

—MNapag Ha unnnHapute. KapTUHUTE OT OTAENHUTE UMAMHAPMU ce n306pa3asaT e4Ha 4o gpyra.
—Pactep. KapTuHuTte oT oTAENHUTE LMANHAPW Ce N306pa3ABaT eaHa Hag apyra.
—HacnarsaHe. KapTuHuTe OT umMAnHapuTe ce n3o0bpa3asaT HaCNOXKEHWN e4Ha BbPXY ApYra.
—WHausnayanHo. Ha ekpaHa e noKasaHa KapTUHATA CaMO OT e4MH LUANHADBP.

e [lanpocneaute nocnegHute 100 eKpaHa OT U3mepBaHETO.

e [lasanuwuTe n3obparkeHne Ha LLenra eKpaH Ha nporpamaTa B rpadumyeH ¢opmar.

® [lacTtaptupaTe nomowHuA daiini3a nporpamarTa.

® [la BUAUTE MOMEHTHATa CTOMHOCT 32 060pOTUTE Ha ABUTATENS.

A BE/IEXKKA: MNpn HannveH KopeKTeH CUrHaa 3a CUHXPOHM3ALUMA NO MbPBU LUAUHABLP, B AeCHUA
Kpawn Ha MaHena c MUHCTPYMeHTH e n3obpaseHa CTOMHOCTTA 32 060pOTUTE HA ABUraTeNs.

A BE/TEXKA: MNpn HannveH KopeKTeH CUrHan 3a CUHXPOHU3ALMA NO NPBU LUANHADBP, B TOPHUA
NAB Kpan Ha EkpaHa ¢ ocumnorpamarta e nokasaHa uudparta "1". B npoTuBeH ciyyait e nsobpaseH

cumsonbt "'?".

A BE/MEXKKA: CTaTycbT M NPOABL/IKUTENIHOCTTA Ha TEKYLLOTO M3MepBaHe ca OoTbensdAsaHu B

JleHTaTa 3a CbCTOAHMUETO.
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3.6.3 3ananBaHe DIS—XanocHa nckpa (Wasted Spark)
(tn)
3a Aa akTMBMpaTe TO3M pexxum, oT [naBHOTO meHto n3bepete AemomobusaHu = DIS — XanocHa
UcKpa. I3amepBa KapTuHaTa OT 3aMna/iBaHeTO BbB BTOPMYHATa BEPUra Ha cuctemu ¢ eaHa 606MHa Ha
ABe cBeLm.

A BHUMAHMWE: BTopuuyHa Bepura ¢ BMCOKO HanpexeHue! 3agb/KUTENHO Oa ce M3nons3saT
KanauuTMBHM BMCOKOBONTOBM COHAM! M3non3eaHeTo Ha CTaHAApTHWUTE COHAWM MM Kabenn e
NPUYNHU CEpMO3Ha NoBpeaa Ha ocumnockonal

BOSA-02: CBbpikeTe ABeTe BUCOKOBONTOBM KanaLUTUBHU COHAM KbM ABaTa Kabena ot eHa
3ananuTtenHa 606MHA M M BKAOYETE CbOTBETHO KbM KaHa/n A M KaHan B Ha ocuymaocKkona.
3azeMuUTENHUTE MPOBOAHULM CBbpXKeTe KbM oblla TOYKa OT mMacaTa Ha aBTOMOOWIHOTO Lacw.
CTapTupaiTe aBuraTens u octasete 4a paboTu Ha NpaseH xoa,.

f BOSA-04: CBbprKeTe YeTUpmUTEe BUCOKOBONTOBM KanaunTUBHM COHAMN KbM YeTupuTe Kabena ot
ABeTe 3ananutenHn 606MHN KAaTo M BKAOYETE KbM BXOAOBETE HAa OCLMIOCKOMA, CbOTBETHO 1-BM
ULMANHODBP —KaHan A, 2-py UMAMHABP —KaHan B, 3-tn unanHabp —KaHan C, 4-TM uManHabp —KaHan D.
3azemuTeNHUTE MPOBOAHMUM CBbpXKETe Kbm obla TOYKa OT Macata Ha aBTOMOOMAHOTO wWacK.
CrapTupanTe aguraTensa u octasete Aa paboTu Ha NpaseH xoa.

A BEJTEXKA: To3n pexum npegnonara usnonsBaHe Ha CTAaHAAPTHM BUCOKOBOATOBMU
KanauutmeHu coHan 10000:1.

A BE/TEXKKA: MNpun TO3M pexunm, 3a onpenensiHe o60poTnTe Ha ABUraTeNs ce U3M0/3Ba CUrHANbT
OT LMAMHADBbPA BKAKOYEH KbM KaHan A.

A BE/TEMKKA: To3u pexkum e npefHasHayeH 3a nsmepsaHe Ha 4-pu UMANHAPOB ABUraTen cbe
CTaHAAPTEH pea Ha 3ananBaHeTo 1-3-4-2 KaTo Ha 06wa 6061Ha ca cBbpP3aHN CbOTBETHO UMANHAPKU 1-4
1 2-3. Mpun U3Nnon3BaHeTo My Npu ABUraTeN c Apyr pea Ha 3ananBaHe AN C PasiMyeH 6pon UManHapu,
CbOTBETCTBMETO MEXKAY KapTMHaTa OT 3ana/siBaHeTo 3a Aa4eH UMANHADBP M HOMEPA My HA eKpaHa e
6bae HapylweHo. B cnyyaa Ha pasnuyeH 6poit UMAMHAPWU B ABUraTesia, HEKOPEKTHa Lie bbae u
NnoKa3BaHaTa CTOMHOCT 3a obopoTuTe.

O

®
m||

1. KanaymtneHmM coHan
2. MakeT DIS 606uHM
3. 3ananutenHu ceewm
4. BOSA-04
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DIS — XANOCHA MCKPA

Honpexeuws 10000:1 (kanowy.} L

Hanpexenwa 100001 (kanewy. ] L

A
l
8
l
c

Hanpescenwe 10000:1 (kanay ) T

Hanpexense 10000-1 (kanay ) L

Dbxpat

w ([ s || A
Bpeme

| | 10 ms | [
CHMHIpOHAIBLMA
Ao« ADBC + ||

KonmponeH naHen 8 pexum
DIS — XanocHa ucKkpa

(tn)

B uBeTHOTO nose 3a AaAeH KaHaa MOXe Aa

MHBepTUpaTe curHana (coptyepHo).
(tn)

B cekuunaTa Ob6xeam moxe Aa 3a4aaeTe BXOAHUSA
06xBaT Ha M3MEPBAHETO eAHOBPEMEHHO 33 BCUYKMU
KaHanu.

(tn)

B cekumaTa Bpeme moxe Aa 3agafete BpemeBuma

06XxBaT 3a TEKYLLOTO M3MepBaHe.
(tn)

B cekumaTta CuHXpoHU3aUUA MOXKe [a 3ajajeTe

$pPOHTa HAa CUHXPOHU3AUMA —Nagall, UM HapacTBalll,.

A BE/TEXXKA: B TO3U peXum CUHXPOHU3aLUATA €
BMHarM aBTOMAaTMYHA KaTo Mpeanosiara CBbp3BaHe KbM
0buwa 606uHa Ha UMANHAPKU 1-4 1 2-3 CbOTBETHO.

‘ » Crapr

ME=IES

| 26

| B e

368 |pm |

lMaHen ¢ uHcmpymeHmu 8 pexcum DIS — XanocHa uckpa.

%

Ot MaHena c UHCTPYMEHTU MOKE:

[la ctapTupaTe unm cnpeTe TEKYLLOTO M3MEPBaHe KaTo KAMKHeTe Bbpxy CTapT/Cton 6yToHa.
[awunsbepeTte HauMHa Ha M306pa3ABaHe Ha KAPTUHATA OT 3aMNa/IBAHETO:

—MNapaa Ha unamHapute. KapTMHUTE OT OTAENHUTE LMAMHAPU ce n30bpasasaT efHa Ao Apyra.
—PacTtep. KapTuHUTE OT OTAENHUTE LUNMHAPY Ce M306pa3ABaT egHa Haa aApyra.
—HacnarsaHe. KapTuHuTe OT UMAnHApUTE ce n306pa3ABaT HAC/IOKEHW e HA BbPXY ApYra.
—WHamsmnayanHo. Ha ekpaHa e noKasaHa KapTMHaTa camo OT e AUH LUANHABP.
Janpocneante nocnegHute 100 ekpaHa OT U3MepBaHETO.

[a3anuwwmnTe nsobpaxkeHne Ha Lenuns ekpaH Ha Nporpamata B rpadpuyeH popmar.

[a ctapTupaTe nomoLHUA daina 3a nporpamara.

[a BnanTe MOMeHTHaTa CTOMHOCT 32 060poTUTE Ha ABUraTens.

& BEJTIEXXKA: CTaTycbT M NPOABLMKUTENHOCTTA Ha TEKYWOTO M3MepBaHe ca oTbenAsaHu B
JleHTaTa 3a cbCcTOAHUETO.
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3.6.43anansaHe DI-bobunHa-csewy (Coil-On-Plug)
(tn)
3a 13 aKTUBMPATE TO3U pPeXKUM, OT [NaBHOTO MeHI0 nsbepete AemomobunHu = DI — bobuHa-
ceewy. Yl3mepBa KapTMHaTa OT 3amna/siBaHETO BbB BTOPMYHATa Bepura Ha cuctemum ¢ 606mnHa Ha BCAKa
cBeLl,.

A BHUMAHMWE: BTopuuyHa Bepura ¢ BMCOKO HanpexeHue! 3agb/KuUTeNHO O3 ce M3non3saT
KanauuTMBHM BUCOKOBONTOBM COHAM! M3non3eaHeTo Ha CTaHAApTHWUTE COHAWM MAM Kabenw e
NPUYMHU CepMO3Ha NoBpeaa Ha ocumnockonal

A BE/TEXXKA: MHoro yecto 3ananmtenHmte 606MHU ca MOHTUPAHW KOHCTPYKTUBHO BbPXY CamuTe
CBELM, UHANBUAYANHO UM B 0OLL, MOHOIUTEH 610K. 32 AMarHOCTUKA Ha 3ananBaHeTo e HeobxoaMmo
[a Ce M3M0oN3Ba KOMMJIEKT C BUCOKOBOITOBM YA b/IKUTENHM Kabenu.

f BOSA-02: CBbpKeTe ABeTe BUCOKOBOATOBM KanauMTUBHU COHAM KbM KabenuTe Ha ceeLLmTe 3a
KOW M ga Cca 4Ba UMAMHADLPA M U BKAKOYETE KbM BXOAOBETE HA OCUMAOCKONA. 3a3eMUTeNIHUTE
NPOBOAHWULM CBBPKETE KbM 06LLLIa TOYKA OT MacaTa Ha aBTOMO6UNHOTO WwacK. CTapTupalite ABuratens
nocTtaseTe Aa paboTu Ha NpaseH xoa.

%\ BOSA-04: CebpKeTe YeTUPUTE BUCOKOBONTOBM KanaLMTUBHM COHAM KbM YeTUPUTE Kabena Ha
CBeLLUTE U M1 BKAKOYETE KbM BXOA0BETE Ha OCLMAOCKONA, CbOTBETHO 1-BU LMANHABP — KaHan A, 2-pu
UMANMHODBP — KaHan B, 3-Tv unmanHabp — KaHan C, 4-Tm umanHabp — Kanan D. 3asemutenHurte
NPOBOAHMULM CBbPrKETE KbM 0bLLLa TOYKa OT MacaTa Ha aBTOMOBUAHOTO WwacK. CTapTupaiiTe ABuratens
nocrtasete Aa paboTu Ha npaseH xoa,

A BE/NNEXKA: To3n pexum npepnonara M3non3BaHe Ha CTaHAAPTHU BUCOKOBOATOBM
KanauutneHm coHamn 10000:1.

& BENEXKKA: Mpu 1031 pexxnm, 3a onpeaensHe o6opoTuTe Ha ABUraTeNa ce U3Non3Ba CUrHaNbT
OT UMANHADBbPA BKAKOYEH KbM KaHan A.

& BEJIEXKKA: To3n pexum e npegHasHavyeH 3a M3mepBaHe Ha 4-pu UMANHAOPOB ABUraTen CbC
CTaHOApTeH pepn Ha 3anansaHeto 1-3-4-2. Mpwu mM3nonssBaHeTo My Npu asuraten ¢ Apyr pes Ha
3ananBaHe UK ¢ pasnnyeH 6pon UMAMHAPU, CbOTBETCTBMETO MEXKAY KapTMHATa OT 3anasBaHeTo 33
AAfeH UMAMHODBP M HOMepa My Ha eKpaHa we 6bae HapyweHo. B cnyyasa Ha pasnuvyeH 6pon
UMAMHAOPW B ABUTATENA, HEKOPEKTHA We 6bae M NoKa3BaHaTa CTOMHOCT 3a obopoTuTe.

®

1. KanauuTtmseHu coHam
2. MakeTtun DI 606MHM
3. 3ananutenHu ceewm
4. BOSA-04
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O - BOEMHA-CBEI

(tn)
B uBeTHOTO none 3a AaAeH KaHan MOXe Aa

A MHBepTUpaTe curHana (coptyepHo).
l Hanpexenne 10000:1 (kanay § | JL ()
o B cekuusaTa Obxeam moxKe Aa 3a4aaeTe BXOAHWUSA
I Hanpexewse 10000:1 (xansy ) | 1L 06xBaT Ha M3MePBAHETO eAHOBPEMEHHO 33 BCUYKMU
KaHanu.
c (tn)
I Honpexesue 100001 (kanoy. ) | 1L
B cekumaTa Bpeme moxKe Aa 3a4anerte Bpemesun

D - 06XxBaT 3a TEKYLLOTO M3MepBaHe.

Hanpexewwe T0000:1 (kamayg ) L ()

e B cekuuaTta CUHXpOHU3AUUA MOXKe Aa 3ajajerte
> s208v | e $pPOHTa HAa CMHXPOHU3AUMA —Nagall, UM HapacTBall,.
B A BE/TEXXKA: B TO3U peXXuMm CUHXPOHU3aLUATA €

=i || Toms - BMHArM aBTOMAaTMYHA KaTO nNpegnonara 3anansaHe B
& i nocneposatenHoct 1-3-4-2.
AT - ACDB . .
KoHmposneH naHen 8 pexcum
DI — BobuHa-ceew;
| Fea™
b capr | [kh| 5 (k3 6 (=0 @ @ 868 | rpm

laHen ¢ uHcmpymeHmu 8 pexcum DI — bobuHa-ceeu.

(tn)
@7 Ot MaHena c UHCTPYMEHTU MOMKe:

[a cTapTupaTte Uau cnpeTe TEKYLWOTO M3MepBaHe KaTto KAnKHeTe Bbpxy CtapTt/Cton 6yToHa.
[awunsbepeTte HauMHa Ha M306pa3ABaHe Ha KapTUHATa OT 3aMa/IBAHETO:

—Mapaa Ha unamHapute. KapTMHUTE OT OTAENHUTE LMAMHAPU ce n306pasasaTegHa 40 Apyra.
—PacTtep. KapTuHUTE OT OTAENHUTE LUNMHAPW Ce M306pa3ABaT egHa Haa aApyra.
—HacnarsaHe. KapTuHUTe OT UMAnHApUTE ce n306pa3ABaT HAaC/IOKEHWN e Ha BbPXY ApYra.
—WHamsmnayanHo. Ha ekpaHa e noKasaHa KapTMHaTa camo OT e AUH LUANHABP.

e [lanpocneaute nocnegHute 100 eKpaHa OT U3MepBaHETO.

® [la3anuwunTe M306parkeHNe Ha LeIMA eKpaH Ha nporpamaTta B rpapuyeH popmar.

® [lactapTupaTte nomowHua Gpaiia3a nporpamara.

® [laBMAUTE MOMEHTHATA CTOMHOCT 3a 060pOoTUTE Ha ABUraTeNA.

& BEMEXKKA: CTaTyCcbT M NPOObAMKUTENHOCTTA Ha TEKYLLOTO M3MepBaHe ca OoTb6endAsaHu B

JleHTaTa 3a CbCTOAHUETO.
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3.7 MHoroesunyHocT

StudioBOSA e npunorKeHne opueHTUPaHO KbM NoAMNOMaraHe Ha WMPOK Kpbr OT aBTOMOOUAIHMU
CNeunanncTm B TAXHATA exxegHeBHa NnpodecroHanHa AeMHOCT U e4HO OT BaXKHUTE My NPENMYLLECTBA
e BrpaZieHaTa MHOroesn4yHa noaapbrKKa Ha rpaduuHma uHTepdeinc u 4oKymeHTaumaATa.

(tn)
3a /a CMeHUTe TeKYLLMA e31K Ha Nporpamara:
® OTlnaBHOTO MeHIO OTBOpETe cekumAaTa Hacmpoliku = E3uk nnocovete n3bpaHua ot Bac e3uk.
® B nosAsaABawMa ce AMANOroB Npo3opel, noTebpaeTe nsbopa cu, cneqg Koeto StudioBOSA
aBTOMATMYHO LLe Ce 3aTBOPM M CTapTMpPa HAHOBO C 0BHOBEHUTE €3UKOBU HACTPOMKMK.

A BE/TEXKA: Korato nporpamara ce ctapTvpa 3a MbpBu MbT HA KOMMIOTbPA, aKTUBHUAT €3UK NO
noapasbupaxe e English.

A BE/TEXKKA: MomolHMAT Ppainn Ha nporpamarta ce CTapTupa BbB BEPCUATa C TEKYLMA €3MK Ha
NPUIOXKEHUNETO.
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3.8 NpegnoynTaHmMA 3a nporpamarta

StudioBOSA npeaoctaBa Bb3MOXHOCT 33 3aZaBaHe Ha MO/3BATE/ICKM NpeanoyYMTaHuATa 3a
HAKOM OT paboTHUTE NapameTpu Ha nporpamarTa.
()
3a ga ctapTupaTe AManoroBma nposopel, ¢ npeanoyYnTaHuaTa, oT [NaBHOTO mMeHto usbepete
Hacmpodliku = lMpedno4yumaHus...
® B cTtpaHuuarta lpaguka n3bepeTte LBETa 3@ BCEKM OT KaHaAUTe U pasmepa Ha rpaduyHaTa
NnHua. KnukHete Bbpxy PeceT 6yToHa, 3a @ 3aaaaeTe LBeToBeTe No nogpasbupaHe.
® B cTpaHuuata MyntuueT nsbepere LBeToBaTa cXema (LiBeTHa UM MOHOXPOMATUYHA) U CTUNa
Ha WwpunoTa (7-cermeHTeH UAK MATPUYEH) 3a UM POBUA AUCTIEN HAa MyTULLETA.

Korato cte rotoBu HatucHete OK 6yToHa. HacTpolikuTte ce npomeHAT He3abaBHO. pwu
cnenBaLloTo cu cTapTupaHe StudioBOSA e ce 3apean c HOBUTE NpeanodYnTaHus.

G
MynmaeT
Kaman & = Faran B 2]
KsrenC BN KmanD Facer
Miwiis
Pazpeg ha renesTa 2
e

Juanozoe nposopeu ¢ npednoyumaHus.
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MpunoxeHune A: KnasuwiHn KombmnHaumnm

Knasuwm Deicreue

Space Crapt/CTon Ha M3MepBaHeTo

A AKTUBMPaA/aeaKkTMBMpPa KaHan A

B AKTMBMpPa/aeaKkTnBMpa KaHan B

C AKTMBUpa/aeakTUBMUpa KaHan C

D AKTuBMpa/aeakTmBMpa KaHan D

Ctrl+A MpemecTtBa KnaBMaTypHUA OKYC BbPXY KaHan A
Ctrl+B MpemecTBa KnaBUaTypHUA GOKyC Bbpxy KaHan B
Ctrl+C MpemecTBa KnaBuatypHma Gokyc Bbpxy KaHan C
Ctrl+D MpemecTBa KnaBmatypHma Gokyc Bbpxy KaHan D
Up arrow YBenMyaBa BXo4HMA 0b6xBaT

Down arrow Hamannasa BxoaHuA obxsat

Right arrow YBenunyasa BpemeBusa obxsat

Left arrow Hamansasa BpemeBua obxsat

Shift+Up arrow OTmecTBa TOYKATa HA CUHXPOHM3ALMA Harope

Shift+Down arrow

OTMecTBa TOYKATa Ha CUHXPOHM3ALMA HagoNy

Shift+Right arrow

OTmecTBa To4KaTa Ha CUHXPOHU3aLUMA HAAACHO

Shift+Left arrow

OTmecTBa TOYKATa HA CUHXPOHM3ALMA HANABO

Page Up MoKasea cneaBalma 3anamMeTeH ekpaH

Page Down MoKa3ea NpeauLHMA 3anaMeTeH eKpaH

Home MoKasBa MbpBMA 3aNameTeH eKpaH

End MokasBa nocieaHWsA 3anameTeH ekpaH

H MpeBbpTa M306pa3aBaHETO NPU 3aNaNUTENTHUTE PEXKUMM
1 MoKa3Ba 3ananBaHETO CamMo Ha MbPBU LUAUHABP

2 MoKa3ga 3aManBaHETO CamMo Ha BTOPU LMAUHABP

3 MoKa3ga 3aMaNBaHETO CaMO Ha TPETU LUANHABLP

4 MoKa3Ba 3aMaNBaHETO CaMO Ha YETBBLPTU LUANHABP
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Knasuwm DewctBue

F1 MomoLy, 3a nporpamarta

F2 MokasBga / ckpuea 720° pa3osuTe mapkepu

F9 Moka3Bsa / ckpmBa KOHTPOAHMA naHen

Ctrl+G 3anucea ekpaHa Ha NporpamaTa KaTo n3obpakeHune
Esc M3xop oT nporpamara
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A3by4yeH yKkasaTen
ABTO CUHXPOHM3aLMA 11, 16 060poTh B MnHYTa (RPM) 23, 25, 27
Ocumnockon 10, 26
be3aucTtpmbyTtopHo 3anansaHe (DIS) 10,21
NakeT 606MHM 18, 24, 26
BTtopu4yHo 3anansaHe 18, 22, 24, 26 Mapag 23, 25,27
MoToK 13
FansaHn4Ha nsonauna 5 MpeTpurep 12, 20
MbpBUYHO 3aNanBaHe 10
DOupekTHo 3anansaHe (DI) 10, 18, 26
OuctpubyTop 22 Pactep 23, 25, 27
[Opavisepun 6,7 PeanHo Bpeme (RTS) 4
EnvHMYHa cuHXpoHU3auma 11,19 CBob60AHa CUHXPOHU3aLMA 11, 19
ExkBuBaneHTHo Bpeme (ETS) 4 CUHXpOHM3auusa 11,19
CoHpa 3a ocumaockon 18, 22, 24, 26
3agbpKaHe 12,19
3azeMUTeNIHU NPOBOAHMLM 18, 22, 24, 26 ToKoBM Knewm 10
3ananBaHe (Nnocseno0BaTeNHOCT) 22,24, 26 ToyKa Ha CUHXpOoHM3aumA 12, 20
3ananuTtenHa 6o06uHa 18, 22, 24, 26 TpurepHo cbbutue 12
3ananuTenHn ceewm 18, 22, 24, 26
3aTtuxsaten 10 YavaxkuteneH kaben 18, 26
YHuBepcaneH ocLunNoCcKon 10, 18
U3yakBaHe 12,19
MHAYKTMBHA coOHAA 22 ®PPOHT Ha CUHXPOHU3aLUA 11, 19, 23, 25, 27
dazoBn mapkepu 13,27
KanauyntueHa coHaa 18, 22, 24, 26
YaKala CMHXpOHM3aUmA 11, 19
HacnarsaHe 23, 25,27 YecToTa Ha camnanpaHe 4
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